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Here we review the use of combinatorial libraries in opioid receptor 
assays. Following a brief description of the history of the combinatorial 
field, methods for the generation of synthetic libraries and the 
de convolution of mixture-based libraries are presented. Case 
studies involving opioid assays used to demonstrate the viability of 
combinatorial libraries are described. The identification of new opioid 
peptides from combinatorial libraries is reviewed. The peptides found are 
composed of L-amino acids, D-amino acids, or L-, D-, and unnatural amino 
acids, and range from tetrapeptides to decapeptides . Likewise, new opioid 
compounds identified from peptidomimetic libraries, 

such as peptoids and alkylated dipeptides, and those identified from 
acyclic (e.g., polyamine, urea) and heterocyclic (e.g., bicyclic 
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DN 98249460 PubMed ID: 9587871 

TI Screening of a small set of random peptides: a new strategy to identify 

synthetic peptides that mimic epitopes. 
AU Slootstra J W; Puijk W C; Ligtvoet G J; Kuperus D; Schaaper W M; 

Meloen R H 

CS Department of Molecular Recognition, Institute for Animal Science and 

Health (ID-DLO), Lelystad, The Netherlands . 
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AB Small diversity libraries, composed of 4550 synthetic 

dodecapeptides and 8000 synthetic tripeptides, have been used to identify 
sequences homologous to small linear and non-linear parts of epitopes. 
Here we report that synthetic peptides identified through " alignment of 
dodecapeptides and tripeptides derived from these small libraries 
have, in direct ELISA and/or competitive ELISA, activities similar to that 
of peptides covering the native epitope and similar to that of peptides 
derived from large expression libraries composed of 10 (6) -TO (7) 
random peptides. This result was obtained with the monoclonal antibodies 
6A.A6 and M2 . Mab 6A.A6 binds the transmissible gastroenteritis virus 
(TGEV) and mAb M2 binds the FLAG-peptide, an affinity tag. It was also 
found that the antibody binding activity of peptides, derived from small 
or large libraries, can strongly depend on the way in which the 
peptide is presented to the antibody, i.e. high antibody titers were 
obtained when these peptides were synthesized on pins or coated onto 
microtiter plates, whereas low IC50s were obtained with these peptides in 
solution. We postulate that small peptide libraries may be a 
powerful* tool to quickly identify new peptides that can be used as 
sensitive markers for mAbs of interest. 
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AB The FLAG peptides DYKDDDDK and MDYKDDDDK are widely used affinity tags. 

Here we describe new variants of the FLAG peptides which, in direct ELISA, 
showed selective and differential binding to the commercially available 
anti-FLAG monoclonal antibodies Ml, M2 and M5 . Variants of the FLAG 
peptides were synthesized on polymer-grafted plastic pins, and in an ELISA 
incubated with mAbs Ml, M2 and M5 . Among the newly identified tag 
sequences are those that bind only one of the anti-FLAG mAbs and those 
that bind only two or all three of the anti-FLAG mAbs. Examples of new tag 
sequences are MDFKDDDDK (which binds mAb M5 and does not bind mAbs Evil 
and M2) and MDYKAFDNL (which binds mAb M2 and does not bind mAbs Ml and 
M5) . The sensitivity in direct ELISA of some variants was increased, e.g. 
using mAb M2 it was found that replacing DDDDK in MDYKDDDDK by AFDNL 
increased the sensitivity in ELISA at least 10-fold, The activity of this 
peptide was studied in more detail. In different direct ELISAs, in which 
MDYKAFDNL was synthesized on polyethylene pins, coated onto polystyrene 
microtiter plates or onto nitrocellulose paper, the activity of this 
peptide was similar, i.e. increased at least 10-fold over that of 
MDYKDDDDK. Remarkably, in competitive ELISA the binding activity of 
soluble MDYKAFDNL, was decreased 10-fold over those of soluble MDYKDDDDK 
or DYKDDDDK. The results seem to suggest that, in solution, the 
conformation of MDYKAFDNL is more 'unstructured 1 compared to its 
conformation when coated or linked to a carrier. We postulate that the 
newly . described tag sequences may be used as affinity tags to separately 
detect, quantify and purify multiple co-expressed proteins and/or 
subunits . 
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Two small random peptide libraries, one composed of 4550 
dodecapeptides and one of 8000 tripeptides, were synthesized in newly 
developed credit-card format miniPEPSCAN cards (miniPEPSCAN 
libraries) . Each peptide was synthesized in a discrete well (455 
peptides/card) . The two miniPEPSCAN libraries were screened 
with three different monoclonal antibodies (Mabs). Two other random 
peptide libraries, expressed on the wall of bacteria 
(recombinant libraries) and composed of 10(7) hexa- and 
octapeptides, were screened with the same three Mabs. The aim of this 
study was to compare the amino acid sequence of peptides selected from 
small and large pools of random peptides and, in this way, investigate the 
potential of small random peptide libraries. The screening of 
the two miniPEPSCAN libraries resulted in the identification of 
a surprisingly large number of antibody-binding peptides, while the 
screening of the large recombinant libraries, using the same 
Mabs, resulted in the identification of only a small number of peptides. 
The large number of peptides derived from the small random peptide 
libraries allowed the determination of consensus sequences. These 
consensus sequences could be related to small linear and nonlinear parts 
of the respective epitopes. The small number of peptides derived from the 
large random peptide libraries could only be related to linear 
epitopes that were previously mapped using small libraries of 
overlapping peptides covering the antigenic protein. Thus, with respect 
to the cost and speed of identifying peptides that resemble linear and 
nonlinear parts of epitopes, small diversity libraries based on 
synthetic peptides appear to be superior to large diversity 
libraries based on expression systems. 
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